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Specification 



Neck Forming Method 



5 Technical Field 

The present invention relates to a method of forming a two"layer neck 
in knitwear knitted in the form of a tubular fabric with its fi*ont and back 
knitted fabrics continuously connected with each other at both ends thereof 
by using a flat knitting machine comprising at least a pair of front and back 
10 needle beds- 
Background Art 

Various proposals are made for knitting knitwear on the flat knitting 
machine in a seamless manner, to eliminate or minimize the after-treatment 
effort after completion of the knitting. In general, when a sweater is 

15 knitted on the flat knitting machine, the front and back bodies are knitted 
in a tubular form to be continuously connected with each other at both ends 
thereof, while knitting from hems to shoulder. In parallel with this, right 
and left sleeves located at both lateral sides of the body are each knitted in a 
tubular form and joined to the tubular body, while they are shifted to the 

20 body. Then, after completion of the joining of the sleeves to the body, a neck 
is formed around a neckline opening in the body by rib knitting or the like 
knitting structure. Thereafter, the front body and the back body are joined 
together at the shoulder. This knitting method can eliminate or minimize 
the after-treatment effort after completion of the knitting. 

25 The applicant of this application previously proposed in JP Laid-open 



1 



(Unexamined) Patent Publication No. 2000-256946 a method of forming a 
neck around a neckline opening on the flat knitting machine as an example 
of the knitting methods that can eliminate or minimize the after-treatment 
eflfort after the completion of knitting. JP Laid-open (Unexamined) Patent 
5 PubUcation No. 2000-256946 discloses a knitting method using a flat 
knitting machine provided with needles, each comprising a needle body with 
a hook at a tip thereof and a slider with a tongue formed by combining two 
thin plates to hold a formed loop on the tongue of the slider, so as to perform 
the holding knitting, wherein a two-layer neck is knitted in a front body 

10 with successive needles, rather than with selected or dropped-off needles. 

The appUcation of the knitting method disclosed in JP Laid-open 
(Unexamined) Patent PubUcation No. 2000-256946 to the knitting of the 
front and back bodies being formed in a tubular knitted fabric requires the 1 
X 3 knitting of forming loops with every three needles for knitting an 

15 overlapped-in-two-layer portion of the neck, or requires the flat knitting 
machine designed for the holding knitting technique to knit the 
overlapped-in-two-layer portion of the neck. When the 1X3 knitting is 
used, sinker loops and the needle loops are badly balanced and also the neck 
formed lacks of fullness and thus poorly shaped, resulting in reduction of 

20 the commercial value of the knitwear itself. Also, the holding knitting 
technique requires a specific flat knitting machine equipped with a special 
mechanism for it. 

In the Ught of the problem above, the present invention has been made. 
It is an object of the present invention to provide a neck forming method 
25 that can knit a two-layer neck portion in knitwear as knitted in the form of 
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a tubular fabric with its front and back knitted fabrics continuously 
connected with each other at both ends thereof, in such a manner as to 
eliminate the after-treatment effort, without using the 1X3 knitting that 
can produce the disadvantage that sinker loops and the needle loops are 
5 badly balanced and the neck lacks of fullness, as well as without proving the 
flat knitting machine with any special mechanism for the holding knitting 
technique. 

Disclosure of the Invention 

In order to solve the problem above, the present invention provides a 

10 neck forming method of knitting a tubular knitwear on a flat knitting 
machine comprising a pair of first and second needle beds arranged in front 
and back, either of or both of which are slidably moved in a transverse 
direction, wherein alternate first-body knitting needles on the needle beds 
are used to knit a first body (e.g. a front body) and the remaining alternate 

15 second-body knitting needles on the needle beds are used to knit a second 
body (e.g. a back body), and the first body is attached to the first needle bed 
(e.g. the front needle bed), and the second body is attached to the second 
needle bed (e.g. the back needle bed), whereby a tubular knitted fabric with 
its first and second bodies continuously connected with each other at both 

20 ends thereof is knitted by a half gauge knitting, starting knitting from hems 
to a shoulder, and an overlapped-in-two-layer neck portion where an inner 
layer neck and an outer layer neck are overlapped in two layers is formed in 
a center of a neckline in the process of the half gauge knitting, the neck 
forming method comprising: 

25 (a) the step of knitting a 1-a body (e.g. a right front body) and a 1-b 
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body (e.g. a left front body) diverging from the front body after the neckline 
in the front body starts knitting, and putting the loops to form the neckline 
into the rested state sequentially by a flechage knitting, while knitting the 
bodies toward the shoulder; 
5 (b) the step of widening the loops of the first body in the center of the 

neckline and engaging outer-layer-neck knitting loops and inner-layer-neck 
knitting loops with the alternate needles, respectively, and holding either of 
the outer-layer-neck knitting loops and the innerlayerneck knitting loops 
on second body knitting needles; 

10 (c) the step of starting forming a first neck (e.g. a left neck) from a 

whole or a part of the inner-layer-neck knitting loops in the condition that 
the outer-layer- neck knitting loops are held by the alternate needles on the 
first needle bed and moving the first neck toward the 1-b body whenever a 
proper number of courses are knitted, to overlap the loops of the first neck 

15 at an lateral end thereof with the loops of the neckline so as to form loops of 
the next course, the step being repeatedly performed, and 

(d) the step of starting forming a second neck (e.g. a right neck) from a 
whole or a part of the outer-layer-neck knitting loops and moving the second 
neck toward the 1-a body whenever a proper number of courses are knitted, 

20 to overlap the loops of the second neck at an lateral end thereof with the 
loops of the neckline so as to form loops of the next course, the step being 
repeatedly performed. 

According to the construction of the present invention, with the first 
body attached to the first needle bed and the second body attached to the 

25 second needle bed, the tubular knitted fabric whose first body and second 
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body are continuously connected with each other at both ends thereof is 
knitted using alternate needles, starting from hems toward a shoulder. At 
the location where the forming of the neckhne starts, the first body is 
separated into the 1-a body and the 1-b body to sandwich the neckline 
5 therebetween and starts knitting. The 1-a body, the second body, and the 
1-b body are knitted, while the yarn feeder is inverted in traveUng direction 
at the neckline on the 1-a body side and at the neckline on the 1-b body side. 
Then, at the center of the neckhne in the first body, widening is carried out 
to engage loops to form the inner-layer-neck knitting loops and 

10 outer-layer-neck knitting loops with the alternate needles, respectively. 
Then, either of the inner-layer-neck knitting loops and the outer-layer- neck 
knitting loops are transferred to put them into engagement with the second 
body knitting needles. Then, the inwardly overlapped neck starts knitting 
fi'om a whole or a part of the inner-layer- neck knitting loops and is moved 

15 toward the 1-b body whenever a proper number of courses of the neck are 
knitted, to overlap the loops of the neck at an lateral end thereof with the 
loops of the neckhne in the 1-b body, so as to form loops of the next course. 
This step is repeatedly performed to form the fiirst neck. Sequentially, the 
second neck starts knitting from a whole or a part of the outer-layer-neck 

20 knitting loops and is moved toward the 1-a body whenever a proper number 
of courses of the second neck are knitted, to overlap the loops of the second 
neck at an lateral end thereof with the loops of the neckhne in the 1-a body 
so as to form loops of the next course. This step is repeatedly performed to 
form the second neck. After the release of the loops of the first neck and 

25 the outer-layer-neck knitting loops from the overlapping with each other. 
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the second neck can start knitting after the first neck is knitted until the 
end, or the first neck and the second neck can both be knitted in parallel. 
After the knitting of the first and second necks is completed until the end, 
the loops of the final courses of the 1-a body and 1-b body and the loops of 
5 the final course of the second body are overlapped with each other to join 
together the first and second bodies and then bound off by the binding-off 
process or the like to prevent loosening of the stitches, to complete the 
knitting of the knitwear. 

The neck forming method of the invention is characterized in that in 

10 the step (a), the flechage knitting is carried out to form a V-shaped neckline 
taking the center of the front body as a boundary; in the step (c), the first 
neck (e.g. the left neck) is knitted from the inner-layer-neck knitting loops 
located in the 1-a body (e.g. the right fi-ont body); and in the step (d), the 
second neck (e.g. the right neck) is knitted from the outer-layer-neck 

15 knitting loops located in the 1-b body (e.g. the left front body). 

This construction of the invention can form a well- shaped neck having 
a V-shaped bottom where the first and second necks are overlapped with 
each other. 

Also, the present invention is also characterized in that the first neck 
20 and the second neck are formed with a rib knitting structure. This 
construction of the present invention can form the neck having good shape 
retention and good appearance 
Brief Description of the Drawings 

FIG. 1 is an illustration showing a sweater having a neck formed by 
25 the knitting method of the invention. FIG. 2 is a knitting courses diagram 
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illustrating the invention, FIG. 3 is a knitting courses diagram illustrating 
the invention. FIG. 4 is a knitting courses diagram illustrating the 
invention. FIG. 5 is an illustration showing a sweater having a neck 
formed by the knitting method of another embodiment of the invention. 
5 Best Mode for Carrying out the Invention 

A certain preferred embodiment of the present invention will be 
described in detail with reference to the accompanying drawings. In the 
embodiment described below, a two-bed flat knitting machine comprising a 
pair of front and back needle beds, the back needle bed of which can be 

10 racked transversely relative to the front needle bed, is used for the knitting 
of the invention. FIG. 1 illustrates a sweater 1 knitted by the method of 
the embodiment of the invention. The sweater 1 has a body comprising 
front and back bodies 2, 3 continuously connected with each other at both 
ends thereof, and right and left sleeves 7a, 7b connected to the body from 

15 sides to a shoulder. The front body 2 has a neck formed along a neckline 
opening 4, and the neck has a two-overlapped neck portion formed at a 
center of the front body 2. A neck 5a on the right side (hereinafter it is 
called the right neck 5a) formed along a right neckline 8a of a right front 
body 2a is knitted starting at the right side with respect to the center of the 

20 front body 2. A neck 5b on the left side (hereinafter it is called the left neck 
5b) formed along a left neckhne 8b of a left front body 2b is knitted starting 
at the left side with respect to the center of the front body 2. The loops of 
the final courses of the right neck 5a and left neck 5b are overlapped with 
the loops of the final course of the back body 3 and then bound off by a 

25 known binding-off process. 
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In the following, the knitting of forming the two-overlapped neck 
portion in the sweater 1 will be described. It is to be noted that an even 
fewer number of needles than the actual number of needles is illustrated for 
explanatory convenience. As the method of knitting the front and back 
5 bodies 2, 3 and the right and left sleeves 7a, 7b into a tubular body starting 
at the hems 6 and at the cuffs, respectively, and then joining to each other 
from the sides to the shoulder is already known, the description of the 
embodiment is limited to the knitting after the start of forming the neckline 
opening 4. Although after the start of forming the necks 5a, 5b, the 
10 forming of the necks 5a, 5b and the joining of the sleeves 7a, 7b to the bodies 
2, 3 are carried out concurrently, the description on the knitting of joining 
the sleeves 7a, 7b and the front and back bodies 2, 3 is omitted for the same 
reason. 

The course 1 of FIG. 1 illustrates the state at the point when the 
15 knitting to be completed before the start of knitting the neckline 8 is 
completed. Alternate needles on the needle bed (e.g. odd-numbered needles 
from the left end of the needle bed) are used to knit the front body 2 or the 
first body of the knitwear, and the remaining alternative needles (e.g. 
even-numbered needles from the left end of the needle bed) are used to knit 
20 the back body 3 or the second body of the knitwear. The front body 2 is 
attached to the front needle bed and the back body 3 is attached to the back 
needle bed, for the half- gauge knitting. In the half- gauge knitting, for 
example when the back body 3 is knitted, the back body 3 is knitted in the 
state in which the loops of the front body 2 are aU held by the needles of the 
25 front needle bed. The front body 2 as is in this state is expressed here as 
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being attached to the front needle bed. On the other hand, when the front 
body 2 is knitted, the front body 2 is knitted in the state in which the loops 
of the back body 2 are all held by the needles of the back needle bed. The 
back body 3 as is in this state is expressed here as being attached to the 
5 back needle bed. As the half gauge knitting is already disclosed in JP 
Patent Publication No. Hei 3*75656 as previously filed by the same 
appUcant, any further description thereon is omitted. 

In the course 1 of FIG. 2, only the loops of the necks 5a, 5b in the 
center of the neckline 8 formed in the front and back bodies 2, 3 are shown. 

10 The remaining portions of the bodies 2, 3 and right and left sleeves 7a, 7b 
are knitted in the regions on the outer side of the region illustrated in the 
course 1, The loops depicted by black circles in the course 1 are those in 
the region from which the knitting of the overlapped-in-two-layer portion of 
the neck 5a, 5b is started, and the region corresponds to the region indicated 

15 by Y in FIG. 1. The knitting to form the overlapped-in-two-layer portion of 
the neck 5a, 5b is started from the course 2. In the courses 2*19 of FIG. 2, 
the right front body 2a and the left front body 2b are knitted by the flechage 
knitting to form the neckline 8 before the necks 5a, 5b are formed. In the 
courses 2 and 3, the left front body 2b is knitted by the flechage knitting, 

20 during which the needle K of the front needle bed FB holding the loop at the 
lateral end of the right front body 2a is kept in its rest state until the 
forming of the necks 5a, 5b is started. In the next course 4, the back body 3 
is knitted. In the courses 5 and 6, the left front body 2b is knitted by the 
flechage knitting, during which the needle M of the front needle bed holding 

25 the loop at the lateral end of the left front body 2b is kept in its rest state. 
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In the course 7, the back body 3 is knitted again. In the remaining 
courses from the course 8, while the knitting of the courses 2-7 is repeated, 
the needles in the region corresponding to the neckline 8 are put in the rest 
state sequentially, to form the V-shaped neckHne 8. In this embodiment, 
5 reference is made to the knitting wherein the forming of the necks 5a, 5b is 
not started until after completion of the knitting of the right front body 2a 
and left front body 2b up to their final courses to join them to the back body 
3. The right and left front bodies 2a, 2b and the sleeves 7a, 7b need not 
necessarily be knitted up to the final courses before the start of forming of 

10 the necks 5a, 5b. Another knitting may also be taken wherein the knitting 
of the right and left front bodies 2a, 2b and the sleeves 7a, 7b is interrupted, 
the forming of the necks 5a, 5b is started, and then the necks 5a, 5b, the 
bodies 2, 3 and the sleeves 7a, 7b are knitted in parallel. 

In the case where the forming of the necks 5a, 5b is not started until 

15 after the right and left front bodies 2a, 2b are knitted until the end, as 
mentioned above, the loops in the region Z are put in the rest state for the 
flechage knitting. With reference to FIGS. 3 and 4, description is given on 
the forming of the necks 5a, 5b. The course 1 of FIG. 3 shows the state in 
which aU the loops in the flechage knitting region Z are knitted up. The 

20 loops as were put in the rest state for the flechage knitting are held on the 
front needle bed, and the loops of the final course of the back body 3 are held 
on the back needle bed. In the course 2, a yarn is fed to the needles holding 
thereon the loops in the region Z and put in the rest state, then starting 
knitting to form the necks 5a, 5b in the region Y. In the course 2, the yarn 

25 is fed to the loops of the neckline 8. Also, the needles G, I, K, M, O, Q of the 
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front needle bed FB are shifted up to the transference positions in the region 
Y where the forming of the necks 5a, 5b is started, pushing loop opening 
members into the loops to spread the loops. In addition, the needles g, i, k, 
m, o, q of the back needle bed BB are shifted up, moving their hooks into the 
5 loops held by the needles G, I, K, M, O, Q of the front needle bed FB. 
Simultaneously, the yarn is fed to the needles G, I, K, M, O, Q of the front 
needle bed FB, passing under the loops to be transferred to the needles g, I, 
k, m, o, q of the back needle bed, to form loops in the spht knit. In the 
course 3, the loops as transferred to the back needle bed in the course 2 are 

10 transferred back to the needles H, J, L, N, P, R of the front needle bed as 
used to form the back body 3, before the forming of the necks 5a, 5b is 
started. In the following description, the loops held by the needles G, I, K, 
M, O, Q of the front needle bed in the course 2 are expressed as the 
inner-layer- neck knitting loops (left neck 5b), and the loops held by the 

15 needles g, i, k, m, o, q of the back needle bed are expressed as the 
outer-layer-neck knitting loops (right neck 5a). However, selection of the 
inner-layer-neck knitting loops or the outer-layer-neck knitting loops from 
the loops formed by the split knit in the covirse 2 and held on the front 
needle bed and the back needle bed can be made arbitrarily. 

20 In the course 4, the loops in wales to be formed as back stitches of rib 

knitting are previously transferred to the back needle bed before the 
knitting of the left neck 5b. In the course 5, the yarn is fed to the left front 
body 2b leftwards to knit the left neck 5b by the rib knitting using the 
inner-layer-neck knitting loops in three wales in the right front body. At 

25 this time, the outer-layer* neck knitting loops (right neck 5a) are all held on 
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the back body knitting needles on the front needle bed. In the course 6, the 
left neck 5b is formed in the same manner as in the course 5. In the course 
7, the loop in the needle I of the front needle bed is transferred to the back 
needle bed. Thereafter, the loops of the left neck 5b are racked rightwards 
5 two pitches, respectively, and transferred to the front needle bed. At this 
time, the loop transferred is overlapped with the loop of the neckhne 8a of 
the left front body 2a at the needle M of the front needle bed as was put in 
the rest state during the flechage knitting. In the course 9, the loops in 
wales to be formed as back stitches are transferred to the back needle bed. 

10 In the courses 10 and 11, the left neck 5b is knitted by the rib knitting. In 
the course 12, the loop in the needle K is transferred to the back needle bed, 
and in the course 13, the loops of the left neck 5b are racked rightwards two 
pitches, respectively, and transferred to the front needle bed. The knitting 
shown in the courses 9-13 above is repeatedly performed to form the left 

15 neck 5b along the neckline 8b of the left front body 2b. The loops of the left 
front body 2b to be overlapped with the loops of the left neck 5b at the 
lateral end are loops of the neckUne 8b of the left body 2b including the left 
neck knitting loops located in the region where the split stitch (widening) 
was performed. After this, the yarn is fed from right to left to the back 

20 body 3 held by the needles of the back needle bed by the knitting, not shown, 
and then the yarn feeder is moved leftwards before the knitting of the right 
neck 5a. 

Next, the knitting of the right neck 5a will be described with reference 
to FIG. 4. In the course 1, the loops as transferred in the course 3 of FIG. 3 
25 are held by the needles H, J, L, N, P, R of the front needle bed. In the 



course 2, after the back needle bed is racked leftwards one pitch, the loops in 
wales to be formed as the back stitches of the right neck 5a are transferred 
to empty needles of the back needle bed. In the course 3, the yarn is fed 
rightwards from the yarn feeder as previously moved leftwards before the 
5 knitting of the right front body 2a, and the right front body 2a and the right 
neck 5a are knitted. In the course 4, the right neck 5a is knitting by rib 
knitting. In the course 5, the loop in the needle P is transferred to the back 
needle bed. In the course 6, the right neck 5a is racked leftwards two 
pitches and transferred to the front needle bed, so that the loop of the right 

10 neck 5a at the left end is overlapped with the loop of the neckUne 8a of the 
right front body 2a. In the course 7, the loops in wales to be formed as back 
stitches of rib knitting are transferred to the back needle bed. In the 
courses 10 and 11, the left neck 5b is knitted by the rib knitting. In the 
courses 8 and 9, the right neck 5a is knitted in rib knitting feeding the yarn 

15 to the right neck 5a. In the course 10, the loop in the needle N is 
transferred to the back needle bed. In the course 11, the loops of the right 
neck 5a are racked leftwards two pitches and transferred to the front needle 
bed, so that the loop of the right neck 5a at the left end is overlapped with 
the loop of the neckHne 8a. After this, the same knitting as in the knitting 

20 in the courses 7-11 is repeatedly performed to form the right neck 5a along 
the neckHne 8a of the right front body 2a. The loops of the right front body 
2a to be overlapped with the loops of the right neck 5a at the lateral end are 
loops of the neckline 8a of the right body 2a including the right neck 
knitting loops located in the region where the spht stitch (widening) was 

25 performed. The loops of the final course of the right neck 5a are overlapped 
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with the loops of the back body 3 and bound off by the binding-off or the like 
to prevent loosening of the stitches to complete the forming of the neck. 
The neck forming method mentioned above can allow the forming of an 
overlapped-in-two'layer portion of the right and left necks 5a, 5b in the 
5 center of the front body 2. 

In the embodiment mentioned above, the forming of the necks 5a, 5b is 
not started until after completion of the knitting of the right front body 2a 
and left front body 2b up to their final courses. This knitting is not 
Umitative. An alternative knitting may be adopted such as, for example, 

10 the knitting technique that after the knitting of the right and left front 
bodies 2a, 2b is knitted partway by the flechage knitting, the necks 5a, 5b, 
the front bodies 2a, 2b, and the sleeves 7a, 7b are formed in parallel with 
each other. In the knitting method of the embodiment of the invention, 
when the overlapped-in-two-layer portion of the right and left necks 5a, 5b 

15 is formed, one of the necks (left neck 5b) is knitted successively until the 
loops at the left end of the left neck 5b are moved to the left side with 
respect to the loop at the right end of the right neck 5a, so the left neck is 
knitted up until the position where the left neck 5b does not hinder the 
transference of the right neck 5a when moved leftwards. Thereafter, the 

20 knitting of the other of the necks (right neck 5a) is started. Hence, this 
knitting technique enables the necks 5a, 5b to be knitted in the state in 
which three parts of the knitted fabrics are overlapped in three layers. 
Also, since the knitting method of the embodiment of the invention can keep 
the empty needles used for the rib knitting, the necks 5a, 5b can be formed 

25 with the rib knitting structure. 
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Although the neck comprising the right and left necks 5a, 5b formed to 
have a V-shaped bottom portion where the right and left necks 5a, 5b are 
crossed each other has been described above, the neck 11 is formed to have a 
flattened bottom at the bottom where a right neck 11a and a left neck lib 
5 are crossed each other, as shown in FIG. 5. In a sweater 12 shown in FIG. 
5, a right front body 14a and a left front body 14b are knitted by the 
flechage knitting, while the loops in the region located in the center of the 
neckline 13 are put in the rested state. Then, after completion of the 
flechage knitting, the widening is performed for the loops in the rested 

10 region, then starting knitting of the inner layer neck portion or the left neck 
lib from all the inner-layer neck knitting loops as widened and also starting 
knitting of the outer layer neck portion or the right neck 11a from all the 
outer-layer- neck knitting loops in the same manner. 

Although the embodiment of the knitting using the two'bed flat 

15 knitting machine comprising a pair of front and back needle beds has been 
described above, the knitting method of the invention can also be practiced 
by using a three-bed or four-bed flat knitting machine having an upper 
auxiliary needle bed(s) placed over the pair of front and back needle beds. 
Also, although the embodiment wherein the new loops are formed by 

20 widening at the location at which the forming of the neck 5a, 5b starts has 
been described above, the alternative may be adopted such as, for example, 
forming the loops by empty knitting. Also, the neck can be knitted to have 
the other knitting structure than the 1 X 1 rib knitting. 
Industrial Applicability 

25 As mentioned above, the neck forming method of the present invention 
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can bring the forming of the neck of a specific form into a finishing state 
requiring no after-treatment, for which some after-treatment was required 
hitherto after completion of the knitting on the flat knitting machine, by 
using a common flat knitting machine with no special mechanism, such as 
the holding mechanism. Also, the 1X3 knitting to form loops with every 
three needles is not needed for knitting an overlapped-in-three-layer portion 
where the back body and the two-layer neck are overlapped with each other 
and accordingly the sinker loops and the needle loops can be kept from being 
badly balanced. Hence, the knitwear product having the neck rich in 
fullness and soHdness of high commercial value can be produced. 
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